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) Group Art Unit: 2407 
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) Examiner: Quochien B. Vuong 



For: Asymmetric Assignment of Space-Borne Communications System Resources 



DECLARATION UNDER 37 CF.R. §LJ31 

Sir: 

We, William F. Courtney, Richard L. Vogel, and Raymond M. Nuber, the undersigned, 
declare as follows: 



1 . We are the inventors of the invention entitled "Asymmetric Assignment of Space- 
Borne Communications System Resources," disclosed and claimed in U.S. Patent Application 
Serial No. 10/662.255 (hereinafter referred to as "the Application"), filed on September 15, 2003 
and which is a continuation application of U.S. Serial No. 09/5 1 6, 1 05 (hereinafter referred to as 
"the Priority Application"), filed March 1, 2000. 



Serial No. 10/662,255 



Docket No. NG(ST)7015-1 



, We conceived the subject matter that is disclosed and claimed in the Priority 

u t A o<; 1000 fiHno date of U.S. Patent 6 ? 650, 630 
Application and the Application prior to the lone 25, 1999 filing date 

(Haansen), while employed for a prcdecessor-.n-irtterest to the Assignee. 

3 Prior to Jane 25. 1999, we prepared a written description in the form of a 
PowerPoint® presentation of various aspects of Asymmetry, inchrding the subject matter 
.aimed inthe Priority Application and the Application. The written desoriprion was updated on 
March 3. 1999, presenting evidence to the subject matter was conceived a, leas, pnor ,0 March 
3, 1999. A redacted copy of His written description is attached hereto as Exhibit A. 

4 On July 9 1999, we completed a second written description in the form of a 
PowerPoint* presentation of various aspects of a Rough OW Estimation, including the subject 
nmtter claimed in the Priority Application and the Application. A redacted copy of this second 
written description is attached hereto as Exhibit B. 

5 On July 29, 1999, we submitted an invention disclosure relating to the Priority 
Application and .he Application. A redacted copy of the invention disclosure is attached hereto 
as Exhibit C. 

6 On August 9, 1999. a facsimile ftom Lorna L. Schott (Paten, Administrator for 
the Assignee) requesting preparation of a pa,en, application was forwarded to William M. 
weslev Est,, a, the law firm of McAndmvvs, Held & Malloy, Ltd.. The facsimile included the 
disclosure for the invention described in the Priority Application and the Application under 
docket number 36-0052. A redacted copy of the facsimile is attached hereto as Exhtblt D. 

7 On September 8. 1999, a fascimile from Lorna L. Schott providing supplemental 
pages for ,he disclosure for rhe invention described in the Priority Application and the 
Application under docket number 36-0052 was sen, to Ron Larson, Esq. a, the law firm at 
McAndrew,. Held & Malloy, Ltd.. A redacted copy rf ft. facsimile is attached hereto as Exhrbt, 
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8. On September 14, 1999 : Marilyn L. Beaumont sent a drawing per the Priority 
Application under docket number 36-0052 to John F. Nethery, Esq. at the law firm of 
McAndrews, Held & Malloy, Ltd.. A redacted copy of the letter accompanying the drawing is 
attached hereto as Exhibit F. 

9. On September 23 , 1 999, John F. Nethery, Esq. sent a letter to Lorna L. Schott that 
included a draft of the Priority Application, which was prepared by the law firm McAndrews, 
Held & Malloy, Ltd.. A redacted copy of the letter is attached hereto as Exhibit G. 

1 0. On October 4, 1999, Lorna L. Schott sent an interoffice correspondence to 
William F. Courtney that included a draft of the Priority Application, which was prepared by the 
law firm McAndrews, Held & Malloy, Ltd.. A redacted copy of the interoffice correspondence 
is attached hereto as Exhibit H. 

11. On February 3, 2000, a fascimilc from Lynn Cabiles requesting a workable 
diskette containing the draft of the Priority Application was sent to John Nethery, Esq. at the law 
firm of McAndrews, Held & Malloy, Ltd.. A redacted copy of the facsimile is attached hereto as 
Exhibit I. 

12. On February 4, 2000, John F. Nethery. Esq. sent a diskette to Loma L. Schott 
containing a copy of the draft of the Priority Application, which was prepared by the law firm 
McAndrews, Held & Malloy, Ltd.. A redacted copy of the letter accompanying the diskette is 
attached hereto as Exhibit J. 

13. On February 9, 2000, Lynn Cabiles sent an interoffice correspondence to William 
F. Courtney that included a second draft of the Priority Application, which was prepared by the 
law firm McAndrews, Held & Malloy, Ltd.. A redacted copy of the interoffice correspondence 
is attached hereto as Exhibit K. 
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14. We believe that 
March 1,2000. 



the Priority Application was filed in the U.S. Patent Office on 



15. We believe a Notice of Allowability 
the United States Patent Office on June 17, 2003. 



for the Priority Application was mailed by 



16. We believe the Application, which is a continuation application of the Priority 
Application was filed September 15, 2003 . 

17. We believe the Priority Application issued as U.S. Patent No. 6,665,518 on 
December 16,2003. 

1 g We declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 

Date 




Date 



Raymond M. Nuber 
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Date 
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TRW PROPRIETARY , wan, 

INVENTION DISCLOSURE / # JXWT 

RECEIVED 



See Instructions on Last Page of This Form 



AUG 0 2 1999 



Docket No. 3C? - OPS"! 



Date 7/29/99 



Title of Invention: Mechanism for Asymmetric Assignment of Space-Borne Communications Syste m Resources 
Inventor(S) 



Full Name (No Initials) 


Badge 
No. 


Division 


CCC 


TRW Mail 
. Station 


Extension 


Immediate Supervisor 


William Francis Courtney 


076419 


DSD 


Y810 - 


201/3702 


27391 


Roger Ciesinskl 


Richard Lee Vogel 


070236 


ITD 


3LHD 


201/3013 


27328 


James Belt 


Raymond Mark Nuber 


104236 


ETD 


D601 


201/3400 


32136 


Steve Lunny 



Conception of Invention 



3/3/99 



Date of First Written Description of the Invention _ 
In Engineering Notebook? Yes □ Notebook No 



Page 



No El If No, Identify the Written Description and Indicate Where Located 
Coyote IOC Log # 97-CO-027, file "asymmetry. ppt," dated 3/3/1997 



Date of the First Oral Disclosure 
Date of First Drawings or Sketches 



3/4/99 



To Whom? Christopher E. Kelly 



3/3/99 



Present Location File."asymmetry.ppt* 



Construction And Test 



Invention Constructed Or Modeled 



Yes S No □ 



Date 7/9/1999 



By Whom? Courtney, as reported in computer files "Rough GW Estimation.ppt" and "GW Estimate .xls" 
Invention Successfully Tested? Yes Q No S Date 
By Whom? 



Names of Witnesses to the Construction or Testing 



Were Formal Drawings Made Yes □ No □ 



If Yes, Drawing Nos. 



Use 



Was Invention the Subject of Commercial Activity? Yes □ No EI 

(Commercial Activity Means External to TRW and Includes Activity with the Government) 

If Yes (A) Date of First Executed Sales Contract 

(B) Identify First Sale Contract No. 



(C) Date Of First Delivery To Customer 



Date of First Commercial Activity, Either with Commercial Customers or in a Proposal to Government 
Is Commercial Activity Imminent? Yes H No □ Expected Date 9/30/99 
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TRW Proprietary 

Publication 



Has a Description of the Invention Been Published? Yes □ No [3 
If Yes, Provide Copy and identify Publication and Date 

If The Invention Has Been Described in a Customer Report Provide Copy And Identify the Customer Report by 
Customer, Date, and No. 7 

Did the Customer Report Have a TRW Proprietary Legend? Yes □ No □ 

Has the Invention Been Described to People Not Employed by TRW? Yes No □ 

If Yes (A) Was Disclosure Under a Confidential Disclosure Agreement Yes 

(B) Provide Names of Person(S), Their Employers(S), Date, and Place of Disclosure 

Tom Moore. Michelle Kuska, Jeff Weaver, and Andrew Sundelin, all of KaSTAR satellite Communications 
Corp, Englewood, CO on 3/28/1999 



Related Printed Publications and Reference Material 

Identify Any Patents, Printed Publications, Written Reports, or Proposals Relating to Closely Analogous Concepts, and 
Provide Copies None known 



Identify Any Prior TRW Invention Disclosures, Patent Applications, or issued Patents Relating to the Invention 
None known 



Contract or Project Information (Must Be Completed) 



The Invention First Conceived While Charging Time to Job No. 98BWDY 
□ Government Contract or Subcontract No. Title 


And Working on: 


S TRW Funded (IR&D, B&P, PM&P) 98BWDY Title Coyote 


project no. 




C] Commercial Contract No. Customer 




□ Other, Explanation 


Contract Administrator 


The Invention First Conceived While Charging Time to Job No. 

□ Government Contract or Subcontract No. Title 


And Working On: 


□ TRW Funded (IR&D, B&P, PM&P) Title 


Project No. 




□ Commercial Contract No. Customer 




□ Other, Explanation 


Contract Administrator 
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TRW Proprietary 
Problem or Need 

A satellite communications system's capacity is a limited and expensive resource. Mechanisms for maximizing the 
utilization of this resource would significantly increase the effective capacity of the system and increase the revenue 
that the system can produce. 



Inventive Concept (What It Does and How It Does It)? 

The invention makes asymmetric (unequal) assignments of uplink and downlink bandwidth to parties or groups of 
parties using a satellite communications system. It makes the assignments according to the needs on the parties or 
groups, maximizing the utilization of resources. See the attachment following this form for details of the operation of 
the invention. 



Prior Art 

Symmetric (equal) assignments of uplink and downlink bandwidth to one party or group of parties and a different equal 
assignment of uplink and downlink bandwidth to the other party or group of parties. 



lnventor£jtgx£/ 
W. F. Courtne^/^-^ 


Date 
7/30/99 


Inventor 
R. L Voj 


WM 


Date 
•7/30/99 


Inventor /*/ rf/A 
R. WL Nuber^r^^^n 


Date 
"7756/99 


Witnessed, dead 
and Understood by: 




7/30/99 


Witnessed, Read 
and Understood by: 


/ 


7/30/99 



Witness 



Date 



Supervisor 



Date 
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TRW Proprietary 

Advantages 

Asymmetric assignment of satellite bandwidth increases the effective capacity and the revenue production of the 
system by dramatic amounts (50% and more) 



Government, Industrial or Commercial Applications 
Any communications satellite system 



y ■ 

Illustrations and/or Examples (Attach Drawings) 
See attached document for Figures 1 . through 4. 



Inventors Names, Social Security Nos M Home Addresses and Telephone Numbers 

1 William F. Courtney, 350-44-9732. 2801 Montair Ave., Long Beach, CA 90815, 562.420.8252 

2, Richard L. Vogel, 557-72-8274, 2553 Via Anita, Palos Verdes Estates, CA 90274, 310,378.0928 

3. Raymond M, Nuber. 513-80-3021 , 27919 Alvarez Dr., Rancho Palos Vercies, CA 90275 310.265.9540 



Inventorl^C/^^^ Date Inventor ^Sff 
W. F. Courtngfc^y | 7/30/99 | R, L Vogel t^J^Y \^ 



Date 
7/30/99 



Inventor 
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Date 
7/30/99 



Inventor / */ * / Dpte 
R. M. Nuber Ufay/^ULA^ZOm 

7/30/99 



Witnessed, Read 
and Understood by: 



7/30/99 



Witnessed, Read 
and Understood by: 



Witness 



Date 



Supervisor 



Date 
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Inventive Concept (details): The invention exploits the asymmetry in two-way 
communications between parties over satellite. This method of exploitation assigns 
bandwidth to the parties according to their needs. The matching of bandwidth assigned 
to bandwidth needed maximizes the utilization of the capacity of the system. 

In a preferred implementation, one party in the communications is one or more large 
terminals called gateways. The other party is a large number of smaller user terminals. 
Continuing the description of this preferred implementation, the users are web surfers and 
the gateways belong to Internet Service Providers (ISPs). The users send far less traffic 
to the gateways than the gateways send to the users. Ratios such as 10-tol and 20-to-l 
have been reported by ISPs. 

The relevant entities in a satellite communications system are illustrated in Figure 1 . The 
function of the controller entity will be explained below. The satellite can be any type of 
communications satellite. For example, it can be a bent-pipe satellite, an analog 
multiplexer satellite, an analog switch satellite, a digital processing satellite, or a hybrid 
type. The links between the satellite and the ground entities can be of any modulation 
type and can have any physical, make-up and link layer protocols. The invention can 
exploit the available features of the satellite and the links to maximize the system's 
effective capacity. For example, if the satellite has a concentrating function such as a 
statistical multiplexer which removes some or all of the unused bandwidth in the uplinks 
before putting traffic in the downlinks, the invention can consider the presence of the 
concentrator in its determination of bandwidth assignments. Also for example, if the 
uplinks comprise many smaller sub-channels, the invention can assign bandwidth on a 
sub-channel-by-sub-channel basis rather than on a coarser link-by-link basis. 

The remainder of this explanation will describe the invention operating in the preferred 
implementation or in a variation thereof. 

There are two directions for traffic flows through the satellite communications system. 
The direction from the users to the gateway is called "inbound.' 1 The direction from the 
gateway to the users is called "outbound." Note that each of the inbound and outbound 
directions has an uplink to the satellite and a downlink from the satellite. The inbound 
uplink is also called the user uplink, since it connects the users up to the satellite. The 
inbound downlink is also called the gateway downlink, since it connects the satellite 
down to the gateway. For similar reasons, the outbound uplink is also called the gateway 
uplink and the outbound downlink is also called the user downlink. These directions and 
links are illustrated in Figure 2. 

The mechanism for implementing the invention uses a controller. The principal functions 
of the controller are to assign satellite uplink and downlink bandwidth to the users and 
the gateways and to communicate these assignments to the users and gateways. Any 
means may be used for this communications of assignments, but in the preferred 
implementation, the communications is made via a broadcast signaling channel carried 
through the satellite to the users and gateways. This signaling channel requires a very 
small amount of bandwidth and may be taken from any available uplink and downlink. 
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^!S2°h t? P lty ° f J the C0mr0ller is t0 monitor tte ^unts of bandwidth granted to 
1 n S d .^ tewa y s ' The «*> (granted bandwidth / used bandwiSn is 

utuXL^f a T nd , that ^ be Separate utiIization efF.ciencies for the 
uplinks and the downlinks. In fact, there may be different utilizations for different 
gateways and different groups of users as well. The invents can operate at a verV fine 

ZLn VrT* ^ ° f ^ u? emem ' dependin § u P° n the ^ the system and ST 
detail of information available. If the controller does not monitor the granting and use of 
bandwidth, approximations or a priori values can be used. 

S S^E^ f ^ m K nit ° rS bandwidth « nmled 1,1(1 used be ^ the controller 
on may be part of another system entity. In the latter case,a communications between 
the controller and the monitor will be part of the system. 

In the preferred implementation, the controller assigns bandwidth to the users and to the 
gateways m proportion to the quotient ><«iuioine 
(traffic / utilization efficiency). j- j j 

SfT 3 .» Ve8 u an - e ™ m P ,e ° f the inVCnti0n in °P eration and illustrat< * the advantages 
conferred by the invention. In the figure a single beam of a bent-pipe satellite covers 
users and a gateway. Each uplink and downlink in the example has a capacity of 1 traffic 
unit. The measured or presumed ratio of traffic flow is 10-to-l outbound-to-inbound 
The utilization efficiency of the user uplinks is assumed to be 0.3 (33% efficiency) while 
the efficiency of the gateway uplinks is assumed to be 1.0 (100% efficiency) The ' 
satellite does not have a concentrator and the links are indivisible. 

Under these circumstances, the controller would assign outbound to inbound bandwidth 
in a 3: 1 ratio. The explanation of this determination is as follows. 

The user uplink (inbound uplink) quotient according to expression [I] is (1 * 0 1/0 3) = 
0.333 traffic units per traffic unit received by users. Similarly, the gateway uplink 
(outbound uplink) quotient is (1/1.0) = 1 traffic unit per unit sent. Since the satellite is 
non-concentrating, the downlinks in the inbound and outbound direction must be 
assigned bandwidth equal to the uplinks in the same direction. (That is, the inbound 
downlink and the outbound downlink utilization efficiencies are equal to the 
corresponding inbound uplink and outbound uplink efficiencies.) Thus, the user 
downlink which completes the outbound direction must also have the quotient 0.333 and 
the gateway downlink must have the quotient 1. Since users receive every traffic unit 
sent by the gateway, the quotients are tied together. The controller assigns the inbound 
direction 1/3 the bandwidth it assigns the outbound direction. In this example, four 
uplinks and four downlinks are available in the cell. Three uplinks are assigned as 
gateway uplinks, and one of the downlinks is assigned as a gateway downlink. The 
remaining links are assigned to the users. Note that the beam was provisioned with equal 
bandwidth in the uplinks and downlinks. Although the uplink and downlink bandwidth 
was balanced, the controller assigned it asymmetrically. If we had used a default 
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assignment of two uplinks and downlinks to the users and two uplinks and downlinks to 
the gateways, only 2 traffic units of outbound traffic and 0.2 traffic units of inbound 
traffic would have been carried. The invention improves the effective capacity of the 
system by 50%. 

Figure 4 illustrates a more complicated example. There are three beams in this example 
Beams 1 and 2 have users only, while beam 3 has users and a gateway. The satellite has 
a statistical multiplexer onboard. Because this stat mux has been placed on board, the 
system designers, realizing that some of the uplink is very likely to be empty (and hence 
will be discarded onboard), have given the uplinks more capacity than the downlinks 
While the downlinks can carry 1 .0 traffic units, the uplinks can carry 1 .5 traffic units. 
Again the outbound-to-inbound traffic ratio is 10-to-l, the user uplink utilization 
efficiency is assumed to be 0.3, and the gateway uplink traffic efficiency is assumed to be 
1.0. As in the previous example, the links themselves are indivisible and each must be 
assigned entirely to the user or to the gateway. 

The gateway (outbound) uplink quotient from expression [1] is (1/1.0) « 1 traffic unit per 
traffic unit sent, while the user (inbound) uplink quotient is (1 * 0. 1 /0.3) = 0.333 traffic 
unit per traffic unit received. The ratio is, as before, 3-to-l . However, this time the 
satellite has a concentrator onboard. 

The effect of the concentrator is to give all downlinks an efficiency of 1.0. Again, all 
uplinked traffic must be downlinked. The outbound downlink needs (1/1.0) = 1 traffic 
unit per traffic unit sent, while the inbound downlink needs (1 * 0.1 / 1.0) - 0.1 traffic 
units per traffic unit received by the users. Thus, we obtain the following assignment 
quotients: 



Gateway uplink: 1.0 

User uplink: 0.333 

Gateway downlink: 0. 1 

User downlink: 1.0 



Recall that uplinks have 1.5 times the capacity of downlinks in this example. Thus care 
must be taken when forming ratios between uplink and downlink assignments. The final 
ratios are: . •<;... 

Gateway uplink: 1.0 

User uplink: 0.33 

Gateway downlink: 0. 1 5 

User downlink: 1.5 

The controller will assign 3 gateway uplinks for each user uplink and 10 user downlinks 
for each gateway downlink. In the example, for reasons beyqtid the control of the 
controller, the system designers can provide 10 or fewer uplinks, total, and 10 or fewer 



AUG 09 '99 13:03 FR TRW LRU) DEPT 



310 812 2687 TO .91 ^127079155 P. 10/14 



downlinks. The asymmetric assignment capabilities of the controller enable the designers 
to distribute the links as follows: s 

Gateway uplinks: 6 

User uplinks: 3 (Two would be preferable, but each beam must have 

one) 

Gateway downlinks: 1 (0.9 would be premie, but only whole numbers can be 

used) -v.-. 
User downlinks: 9 

This assignment allows the system to carry 9 traffic units to the users and 0 9 traffic units 
to the gateways. Further, the system designers do not need to include the circuitry for 
one uplink, since it is not required. 

Note that the mechanism instructs the designers to make an unbalanced provisioning of 
uplinks and downlinks in the beams. Beams 1 and 2 each are given three downlinks and 
one uplink. Beam 3 is given four downlink and seven uplinks. All the links in beams 1 
and 2 are user beams. In beam 3, three downlinks and one uplink are user links, while six 
uplinks and one downlink are gateway links. 

In this example, if the designers had used the default assignment, they would have had 5 
user uplinks and downlinks and 5 gateway uplinks and -downlinks. Very likely, each of 
beams 1 and 2 would have been assigned two user uplinks and downlinks, and beam 3 
would have been assigned one user uplink and downlink and four gateway uplinks and 
downlinks. The system capacity would have been 5 traffic units. The invention increases 
system capacity by 80% in this example. 
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Satellite " 




• Beam 

Figure 1: Relevant Satellite Communications System Entities 



AUG 09 '99 13:03 FR TRW LAW DEPT 



310 812 2687 TD 9^127079155 



P. 12/14 



Gateway 
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a. Outbound Direction 



Gateway 
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User 
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0 



b. Inbound Direction 



Figure 2: Illustration of Terms 
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Beam 

Figure 3 : First Example of Controller Asymmetric 
Bandwidth Assignment 
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TRW Inc. 



One Space ?ark i -« jV; Depanmeru 

Reconsc' Bescn. CA S3278 

310.S12.4321 

Btdg. E2/60T2 
Telephone: 110.8f2.lS34 
Telecopier: 310.812.2687 

August 9, 1999 

VIA TELECOPIER AND U.S. MAIL 

William M. Wesley, Esq. 
McAndrews, Held & Malloy, Ltd. 
Northwestern Atrium Center 
500 W. Madison, 34th Floor 
Chicago, Illinois 60661 

Subject: TRW Docket No. 36-0052 

"Mechanism for Asymmetric Assignement of 
Space-Borne Communications System Resources" 

Inventors: William F. Courtney, et at. 
Last Day to File Application: 03/28/2000 
Billing Unit: SEG/DSD - Billing Code: 312 

Dear Bill: 

Enclosed is a copy of the above-referenced invention disclosure. No 
formal patentability search will be conducted in this matter. 

It would be appreciated if you would prepare a patent application for 
the invention disclosed in the above docket. The last day to file the 
patent application is March 28, 2000. Therefore, the first drart of this 
application should be delivered to me no later than six (6) weeks from 
the date of this letter or September 20, 1999. Your response as to 
whether or not you are willing to so prepare the application should be 
transmitted to me within one week from the date of this letter, if your 
firm is willing to prepare the application and it will be prepared by 
someone other than yourself , please indicate the name of the attorney 
who will be preparing the application. 

If you need more information before you begin preparing the 
application, please call my assistant, Marilyn Beaumont, (310) 
812-1518 to set up a meeting (either personal or telephonic) with the 
inventors so that they can provide details of the invention(s). You 
should also be aware that all transmittals of drafts and comments 
should toe directed through me, and not directly between you and the 
inventors, so that I can keep track of the progress of the preparation. 



William M. Wesley, Esq, 
August 9, 1999 
Page 2 



Your initial transmittal of the draft application(s) should include: 

c the standard government contracfrclause, when applicable, 

• a specification with claims, 

• informal drawings, 

« an Information Disclosure Statement on Form PTO-1449 signed by 
you, 

• an abstract with reference numerals suitable for filing in foreign 
jurisdictions, 

• draft application on 8 VS" x 1 1" bond paper (Specification and 
Abstract numbered in multiples of 5 and each claim separately 
numbered consecutively starting with 1, and 

. a copy of the application on diskette readable by Microsoft 
Word running on a P.C. enclosed in a protective cover. 

The transmittal should also indicate whether or not there are any 
statutory bars running of which you are aware, and whether or not 
there are any impediments to our filing corresponding foreign 
applications. 

* 

So that there is no question as to division of responsibilities, this office 
will be responsible for the preparation of the formal papers 
(declaration, power of attorney, assignment) and the actual filing of the 
application. 

I look forward to working with you to obtain the best patent coverage 
we can for this invention. If you have any questions concerning. this 
matter, please do not hesitate to contact me or Michael Yatsko at 
31 0.&l 2.4910. 




Lorna L. Schott 
Patent Administrator 



/lis 

Enclosure 



EXHIBIT E 



TX STATUS 



REPORT 



OF SEP 33 '95 13:53 PftSE.31 
TSU LAW DEPT 



2S 



DATE TIK£ TOvFROtf tfOBE fl IK/SEC 

0-/88 13:51 913127879155 EC — 5 Si'SS" 



PGS 



CMpt: ST&TUS 
135 OK 



TRW 

Space and Electronics Group 



One Space Park, E2/6072 
Redondo Beach, CA 90278 



Law Department 



r AcSlMiLt COVER SHkti 



FAX Number * (3 10) 812-2687 



Wednesday, September 8 } 1999 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS 
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT 
PROM DISCLOSURE UNDER APPLICABLE LAW, If the reader of this message is no? tlic intended recipient^ or the 
employee or agent responsible for delivering the message to the intended recipient, you arc hereby notified tha; my dissemination, 
distribute* or copying of this communication is sti^iy~ prohibited, If you have received this communication in crro?. please notify 
me immediately by telephone, and mum the original message to me at the shove address via die US. FostsJ Services. Thank you. 



ToT Ron Larson, bsq. ~' ~" " 
McAxidrews, Held & Malloy 

Phone: 312.707.88S9 
Fax: 312.707,9155 



From: Lorna L. Schott 
Phone: (310)812-1534 



Total number of pages (including lead sheet) - 8 



Re: TRW Docket No, 36*0052 Your File No. 12489US01 

Pursuant to your request, faxed herewith are the supplemental pages for the above-referenced invention 
disclosure. 



EXHIBIT F 



Marilyn L Beaumont 



mm, %mmm 

t-ixww 



Sept, 14, 1999 



John SSethery , Esq. 
Ms&idrews, Held & MaUboy 

John; 

Enclosed please find one drawing 
from Bill Courtney per your 
request xb Docket No* 36-0052, 



Marilyn 
/ralb 

Bielosure 



TRW Values . . . 

People * integrity • Duality ♦ Customer Satisfaction 




EXHIBIT G 



0 ir'/tUJ— 



Law Offices 



Mc ANDREWS, HELD & M ALLOY. LTD. 



S££?ftSfc <*. MCAN&**fcVC$ 

flMerwt J. MA4.LOT 

LAW*CNC£ H.J A«V1 £ 

J SAW CU6W KUCUMt* 
H£«0£»T B. HA&T (if 
#€5>tJC*T W. ritStUB 
5. CAVI5 MlU 
THOMAS J. WJKDISCUi 
STSVCM J. HAt*»*r**> 
PH1&CJLLA P» 0 ^ 

RATfttClt J f *Bt 



ja«CT M. fUCtfiC MO LAS 
AONAtO C, UASON 

COWARD A. MAS i» 

« £?WA HOW, » fX U % 
£0NAU> POC«OFICN 
<SWA«r©N A HWAN<5 

»AVJ3S e. hx*o<?icr 

SCAM B. &WAVU 
AtCJAMORO MKKCtf AC* 



Ms. 

One Space Park 
Building E2/6072 
Redondo Beach , CA 90278 



3*T* FLOCft 
SCO W£ST MAOISON STREET 

Chicago. Illinois soae* 

Te:LC**-:0*tc: <3IS) 707-8839 
fACSmaC! (382J 70*7*0136 



September 23, 1999 



AWTHOiMY C. C0W£1. ! . 
*CT £ S J . M UNO & £W* 
W ATT W £W C . M CAN D# tW'E 
^WANO G. HAKStM 

M*CHA£L 8. HAW UK 
JONATHAN ft. SIC* 
*R«STA S. <*CMWA*T* 

accuracy a. &a*«« 

£LK3I© C. PtHtHfil. 

auso« i.. totioe* 

JAWSs ft. KtftTAU, 



ROSCRT A. SURftSTTC 
JAME5 * KJ^HV 
CCA* A. *£U£TI£F» 
JOS£»* Mf SARiC'H 
T1FFAWY M. BROOKS 
SCOTT l>. Me8*iO!£ 
PATftsCU J. MCdHAtM 

AMOACW * . CVC*C*t 



Re- ASYMMETRIC ASSIGNMENT OF SPACE-BORNE 

COMMUNICATION SYSTEM RESOURCES 
TRW Docket: 36-0052 
Our Case No. 12489US01 



Dearlorna: 

Enclosed is a copy of a draft of the patent application directed to the above- 
identified invention including the drawings and a copy of the subject application on 
diskette readable by Word 6.0 running on a P.C. 

With reference to the discussion of Figure 6, 1 believe it would be beneficial if Mr. 
Courtney could extend the example to the case where Num^o**^. I would be happy to 
incorporate into the specification any resulting additional text. 



Sincerely, 




JFN/mg 
Enclosures 



EXHIBIT H 



Interoffice 
Correspondence 

LAW DEPARTMENT 



nirr 



Subject: Date: From?-s 

TRW Docket No. 36-0052 October 4, 1999 Locrta L Schoit 

Title: ASYMMETRIC ASSIGNMENT ' 

OF SPACE-BORNE COMMUNICATION f ACO/T^^ 

SYSTEM RESOURCES (/ / W 7 

To: cc: w/o attachments Location/Phone: 

William F. Courtney (201/3702) Richard L. Vogel (201/3013) E2/6072 Ext. 21534 

Raymond M. Nuber (201/3400) 22687 FAX 



This IOC requests that you review the draft patent application prior to filing in the United 
States Patent and Trademark Office. The drawings will be considered informal until the 
case is ready to be allowed. At that time, we will have formal drawings prepared. It is up 
to the first-listed inventor to forward the draft application onto the other co'inventors 
for review. 

Please review this application and make your changes, revisions and/or comments 
(in red or blue ink) and return to me no later than October 21, 1999. 



/mlb 

Enclosures 



EXHIBIT I 



Law Department 



One Space Park, E2/6072 
Redondo Beach, CA 90278 



FAX - (310) 812-2687 



Contact Number - (310) 812-241 1 



Thursday, February 3, 2000 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS 
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT 
FROM DISCLOSURE UNDER APPLICABLE LAV/, if the reader of this message is not die intended rectpien? or the 
employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination, 
distribution or copying of this communication is stricriy" prohibited. If you have received this communication in error, please notify 
me immediately by telephone, and return the original message to me at the above address via the US. Postal Services. Thank you. 



To: John Netliery 

MeAndrews, Held & Mailoy 



Phone; 312-775-8000 
Fax: 312-775-8100 



from: 


Lynn Cabiies 


Phone: 


(310)812-2411 



lotal number ot pages (including lead sheet) I 

TRW Docket No.: 36-0052 
Your Reference No. 12489US01 



We are unable to read the disk you mailed with your letter of September 23, 1999. Please Airborne another 
disk containing the above application in Word 6.0 for the PC. ~" — 

We will be finalizing the application in our office. 

Thank you. 



EXHIBIT J 



Law Offices 



McANDREWS. HELD & M ALLOY, LTD. 



■JQ'#& J. MttO 
TI*CTH* J. **«OT 
MS. WtSUEV 
LAW*CKCC JABVU3 
«*CBO*T J. VOCVCS. 
JCA-* OS?OC* AVttPt* 

Htn&snr t>, hast t>i 
O. SAVIC n*U 

tnoma$ j. mxeiscus 

STCVCK J, HAN*»TO*f 
J»«»SOLVA f. QAUA&KCR 
StJTP^CV f. &M£*#* 
PATRICK J. *f«0i,5JR. 

©£©*«<: r. wHUtt* 



CMRJSTO^CW C MMWSifcACC. 
CCWAS© »• 

crcccsbv c. scwcass: 

C0NAA.0 J < PQCMOffltM 
SHARON A, NWAJtfC 
DAWC ». H«AD*rtC* 
B£A*i P, pMALW 
Afc-tJANORO M CM CM AC A 

KiHftA, va*c«s uecar 

ft|CH*«C T. KCCAUtt£% J 8. 
Ml. Ne-CAViACV 



3^tm FLOOR 
SCO WEST MADISON STREET 
CHICAGO. ILLINOIS GOSSt 

TELEPHONE: (3 1 21 77S-SOOO 



February 4, 2000 



AM"! HO Mr C. SOWtU 

pctcr j , MC*KS:i>t'WS 

H AYTH Cw C X CAKUSISW* 
WCIANO C. MKitJl 
J*.M£3 M. KA.rCft*£PC 
MICHAEL ft. XAJtUM 
40MATHAM ». SStCK 
K4H8YA 6. 6C»WAttTJ 
OCOrritCY Av OA*£» 

JOWN f< NCTKEKV 
«t«l>MCN W> »CAA' 
AUSON PQUpOCK ac*fn*A*T8 
JAMCS P", MUfTAU. 
*OD€»T *« CWMirfTC 
JAMCS », MURPHY 



VIA AIRBORNE EXPRESS 




0€*V A. PtULtTiCK 
JOSEPH w. »A«»CH 

TirrAwt **. a»eo*£» 

RATftjCU MC68A7W. 

ANDREW CVC«C&: _ 
WI&N £LM t- **© 
fcANGftA A» r»AMT3J*W 



JACK SA4JCR 



Ms, Lorna L. Schott 
TRW, Inc. 
One Space Park 
Building E2/6072 
Redondo Beach, CA 90278 



Re: ASYMMETRIC ASSIGNMENT OF SPACE-BORNE 

COMMUNICATION SYSTEM RESOURCES 
TRW Docket: 36-0052 
Our Case No. 12489US01 



Dear Lorna: 



As requested in your facsimile of February 3, 2000, enclosed is a copy of the 
subject application on diskette readable by Word 6D running on a P.C. 



Sincerely, 




John F. Nethery 



Ji-N/mg 
Enclosure 



EXHIBIT K 



Interoffice 
Correspondence 



LAW DEPARTMENT 



Subject: 

TRW Docket No. 36-0052 
Title: "Asymmetric Assignment of 
Space-Borne Communication 
System Resources" 



Date: 

February 9, 2000 



From: 

Lynn Cabiles 



To: 

William Courtney (201/3702) 



cc: (w/out enclosures) 
Richard Vogel (201/3013) 
Raymond Nuber (201/3702) 



Location/Extension 

E2/6072 

Ext. 2241 1 



PURPOSE 



This IOC requests that you review the draft patent application prior to filing in the United 
States Patent and Trademark Office. The drawings will be considered informal until the 
case is ready to be allowed. At that time, we will have formal drawings prepared. It is up 
to the first listed inventor to forward the draft application on to the other co- 
inventors for review. 

Also enclosed is a Declaration and Assignment. Patent law requires the inventors to make 
a sworn statement that they have read, understood and agree with the adequacy and 
correctness of the description of the invention provided by their lawyers in the patent 
application. In particular, inventors should make certain that: 

1 . the application, drawings and specification: 



2. the application claims identify the unique features of the invention which 
distinguish it from earlier inventions. 

Since we have a bar date of March 4, 2000, please make your changes, revisions 
and/or comments on the copy (in red or blue ink) and return it to me no later than 
February 18, 2000. If you have no further changes, please call and let me know. 



Enclosures 



a. contain a-complete disclosure of the invention ; 

b. include enough information to teach a person skilled in the art 
how to practice the invention; and 

c. disclose the best means for practicing the invention; 
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